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(54) Title: METHOD OF PURIFYING OXIDATIVELY INJURED GUANINE NUCLEOSIDE, METHOD OF MEASURING THE 
== SAME AND ANALYZER FOR THE EMBODIMENT THEREOF 

S (54)«W<D«^:^bMffl«yT->^^U^^K<D«8l*a. *<Dmtt&. &Xf^tl h £ SMfi-f <&fctf>CD#*T 

= mm 




A . .PUMP 1 LIQUID A 
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C . .. VALVE 1 

D. .. GUARD COLUMN 



E. ..PUMP 3 LIOUID £ 

F. .LOOP 
O...VALVE 2 
H...PUMP 2 LIQUID B 



(57) Abstract: It is intended to provide a highly accurate, reproducible, economically advantageous and echo-friendly method of 
^ purifying an oxidatively injured guanine nucleoside; a method of measuring the same; and an analyzer for embodying these methods. 
^ Namely, a method of purifying an oxidatively injured guanine nucleoside formed by an injure to guanine in DNA or RNA which 

is characterized by having the first purification step of purifying the oxidatively injured guanine nucleoside in a sample by anion 
If) exchange chromatography. A method of purifying 8-OH-dG contained in a sample characterized in that 8-OH-rGuo is preliminarily 

added to the sample followed by the purification. A method of measuring oxidatively injured guanine nucleoside characterized 
^ by having the measurement step of measuring oxidatively injured guanine nucleoside having been purified by the above-described 

purification method. 

?n (57) sift: BfSffl-e. wwt#fcy. R^mm&&±xfmmm\zmm^tcMittomm?7->x* 

o i>K<7)«s^a. *o>mmj5&. Rifzti*£&m?&tzto<Dftm&w:£mmi-?>^t£3totirz>o dnaxi* 
^ RNA*cD^7^>tfta«£gitfc$ss£i:^^^ tm*iz#* 
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TJ, TM, TO, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 
ZA, ZM, ZW. 

(84) (mm): ARIPO 4#» (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), :x — ? isT 1$f* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 
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mmm 

^ + v-^T/^> (£AT, 8-OH-dGil&T) (DBUIj^. -^<£>$J^ 

mis. mvkmm\$£fcft \z.mm*mx^tcu, mm^^^Ati^xm^ 

b, iftWDN Ajft«£<fe © — 8-OH-dG&4 

:tlStl:it$nTl^8-OH-d G<£>##r#*£te 6 ffiSC^cSyT? 
(1) 8-OH-dGlcWtStt*Si^Sltfc77^-T'f-* 
7 ATiltUJ bfe^lB^H P L C-E CDt^lrt^JS. (2) 3 # X 

OH-dGSHPLC-ECDC±0ttHit5*S, (3) EL I S AS 
l:«k0RSia8i»«ft5*}£. (4) GC-MS (rt««*<*K**& 
S) llctli^S, (5) LC-MS-MS (rt««ip%K*^H) fc<fc* 

(6) U->^U >^<>> ? x # ^- ( — je^as^aib, 
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(4) (5) W3e«»*«?«fliT*0«iff«I»C 

ft £ b < 75: < > £ £ fcBiR*#*5fe£fcfc»rt»M*H£&R£'*** 

(6) — v <Dftffimm& i 6 5 &t&< , 

iiSSicJ;?)^:tfflI^aiT$§, £ £> fc, ? u^t V 7?7 j -\z 
ICE* LfrWtfc&mmtfT- V V**s 8 -OH-d G©»S4 

3169! ©MS 

8-t Fo^'>^7/->> CJl^^l/tv F) (!^T« 8-OH-rG 
u o <hB&T) |s©Kft«j*»^7^>5{ ^ l/t*> HS#i«l:!R« ■ 0 
iRtf^^t^IfflLfc. Ml- 8 - OH-d Gt^^Ttt, 8-OH-r 
G u o ZfafflMm-?-*!- £ ITffl^SCtltJ:?) 8-OH-d G SIEfll 
tC^Sl-e^ -5 C ^(Dm^. 8-OH-d GSililtST, .B.^S5H£«fc 

US 1 H tZWWLfTZo ±fBBfe<b«J»*^7 

OH-d GCD»M^^«, ttS>fC^Sn5 8-kFD + '>7t^->^7 
(8-OH-dG) ©IWgt^oT, ^#>, Kttfc8-fcFn 
^■-y Cfy J is > (U^^^l/t->K) (8-OH-rGuo) ^8-OH- 
d GCDftM2pT-#- £ LTfln^LT, «f»&ff 5 d t^Mit^. 
#fgHJi ©8-OH-d G©^^^^«, K^4>fct*n58-tHD + y 
ft*y^7;-» (8-OH-dG) ©iiS5S"e^^T, tP«>, lt» 
C8-k Fn^r y^7/ ->> (Utf^l'^S'F) (8-OH-r Gu 
o) £iO;LT, RIi*4£|&>f a V h ^ 7 7 4 -fcJ: o Tfcffil 

OltSlii, fgl©fftggI^T#£>n*r8-OH-dG£^-;t 
T5IIi#&3£*B# h ^ 7 -f — cfc o TllCiSt 3KS 2 (Dilf^X 
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IB 8 -OH- d G©ltM^?*^^^T, |ifc!N-^^T$>^ £ <h^S?£ 

Z>MfeJ:m*m-rz> d t^Hit§. *f|Bj<Z) 8-OH-d G©$J^27 

SItlg&tt £ £ £ §#lit^ Sfe^^HJ© 8-OH-d G(DM 
i!Hil8-kFD^yTt*i/^7y^> (8-OH-d 
G) i-ft>^i^D-7h^7 7^-l:*^T (1) Utf* 

* l/*~> F 8-OH-r G u o (2) -^^H^©8-0 

H-dG^ll^> (3) -Mmm'&cD 8-OH-dG^M7, (4) 
jgft, 8-OH-d Gftm<D^*i/>t?. <D M f¥ T? ff ft tl , "3 T > 

#fgBJ<£>##rgi«te, 8-tFn^yft+y^7;->> (8-OH- 

Kfi(fl:t*n58-OH-d G ^iSWtcift :t>3£$&# 7 

A (HPLC-1) 

8-kHP + '>^7;->> ( U # * * U ~> K > (8-OH-rGu 

o) ojSffiffiflt*ii5fti'rsuv^ai«t, m^c jr>3z&fi ? & (hpl 

C-l) 4»6#6nfc 8 -O H-d G^^ttSii^^StCltit^l^ 
(HPLC-2) ts mnioyA (HPLC-2) A^ftSnfcft 
S8-OH-d G^I^t^ittlli *^flfr* - t*»«fct«. 

*5SKC«ltfyn^7Att, iit^4>}i^$ni)8-kFD^^ft^ 
•>^7;->> (8-OH-dG) Sr^^A^n^h^^^^-JC^OIlIiR 

— (8-OH-rGuo) © t? - # ~> ^ ^- ;p * UVtfc ffi 3§ =k 0 S , 

— jtBtra^© 8-OH-d g jg tb p# -fr >:/ 9 — n^;t;wy £ w 

;U£tB*t>, &V>T, # e.tlfe 8 -OH-d Gttm&Wi — Om MX 7 A's 

(8-oH-dG) sti- miRf zmw* n iytr^-^^fr 



bib, 8 -OH-d g©»sl miz&nM'? zfctbomwv— mm'm 

B3tt, 7 A (HPLC-1) CJ;5It8-OH-d 

Gi 8-OH-r Gu o t©|i^i0^|/^->©-fJT*O, T — # 
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— cd & B fll88*7p To 

@4ft &§K^>3£$!l#^A (HPLC-1) C±5khRO»i/t 

H5«, i£*B#^A (HPLC-2) fc«fc<5 k h^©#HiA 0 *-><2 

BI6tt, Ift-T ^>3£$&;*7 9 A (HPLC-1) k hm^ftmn 

8 7tt, i£*l#:7A (HPLC-2) fci5bbS©»i/^->© 

EI8tt, i£*i#^A (HPLC-2) Ci55yhS0^1/^-> 

0 9 11 i£*B#^A (HPLC-2) (3i:^^^hmcD^IlA 0 ^-> 
(D — #j S ^ "T o 

11 te-f^^ffetf^A (HPLC-1) 
1 2 7 A (HPLC-2) 

1 3 ^m§§ 

1 4 UVtfcffi^ 

15 V ?->tfn)V7 

16 ^f>^A'JP7* 

1 7 ^— Mt>;/^ — 

2 7 +i->yu>^-r>> ? 3i^^- 

«: ^jfi-r & & & © * &. <Dmm 

teZ>mik&)mm?T~>Z # V* s s F, #t8-OH-d G < JBfl 

8-OH-d G£«i;«>&ft;WiSIR* * Ut^PtH 3=flsft ©fStt^ 
^ «lCJ:oTDNA^RNA*ija«*SJtfciS4^ 

(2-OH-dA) , 5 -k H D^r->x^^->'>^> ? > (5-OH-dC) > 
5 ;U ^ :* 3r U 5? > (5-CHO-dU) , 8-OH-rGuo 

ck 0 ^ten^^fcHSnS. Sfc, :tl^H8-OH-dG, 8-OH- 

ftSTR^t 7 a K«fc o ®jR-r* 
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>?^l/*">Httt, DNAIttRNAt©^7->^Sttl$l: < fco 

j^t, *iiBioSi^fe> «ufe;fri£* s^-ne SrH^f 

tfrgfilCOUT, 8 -O H-d G tCM'J bTl^HJT^c 

CDgjBte, 8-OH-dG^#IWl:ift^l'ft>$i*7A (HP 
LC-1) 8-OH-dGOiaififOjlit)5:5 8-OH-rGuo 

^i^lt^UVittS^i, Ei-f :t >3£J&# ^ A (HPLC-1) i>6H 
Btlfc 8 -OH-d G SH^*H^»«f S iffiffl* 7 A (H P L 

C-2) <h, &*@#^A (HPLC-2) ^6#5nfc«ffi8-OH-dG 

* H + «F* 1 1 ttl&-f * >3^m^ ^ A (HPLC-1) T & D U 

(HPLC-2) 12t»*l/Tt»5. I^-T^>^^*^A (H 

PLC-1) 1 1 ©±»Ete«, HWSaXtSt- hi7->y^- 1 7 & 

tj^a (HPLc-i) i i \zm^ ztizmmm* am, i£ *b # a 

(HPLC-2) 1 2 izm^ SnSilt^BtttS) > ±IB7J-7A 
7^yf>^A*;i/^i 5 Id F# 7 A (^-f^>^^7a^ 
A (H P L C - 1 ) 11 tPI-Oll'ft>Sjft»)i***) €:tfe^"r « 

fc«>©ifei£i£ (CM) £##^A£Mt)&tr£:£><z>^>:^2i, 22, 

2 3ifimt*>tl> ^>7*21ttt-Mf>y7-17 > tf>:/22te7J 
7AX^y ^>#n)V~? 16, jp>7 , 2 3l4*7A7<;yf>W^ 
1 5 K£-*S&iiftSnT^£>. 
7ft:fe, milZ&^T. t-M)">7'7-l 7©ftfc0}:« 8-OH-r 

g u o <d \d~-?m9ntz. «fc 0 , 7a 7 a?w y^^^/^^ 1 6 s si&wk: 

^1t>:/U >^-f >5?x.9 ( r 2 3 1 X L J , 

7ft:fe, ^0*S**lt«ft»^ 2 3 lXLKifcfe^nJf7A&» 
ttLTSB^&frofc. ^<Dyoif7A«, (1) 'J^^l/t^>H8- 
OH-rGuoOtl-^Bi, (2) -jeWrH«© 8 -O H-d G#fl*H 
$6. (3) -/$PtriiC8-OH-dG»MT, (4) HPLC-2A 
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(1) 2 3 1 XLfc«k DttttfcHPLC-lfca-X-f 5. 

(2) mmmrn an a* tt^;*^ a 

(3) 2 3 1 XL^UV^mggv'^^-^^^-^-^M^^"^ 0 

(4) IS^UVlx^Jl^jgx.^ (fcT-^JBfcl) ^XfA^M^t 

(6) m^mm <T3) ;t;v^^^^m^^m^ v. #nx£^T£i± 
is -e us t £ -9->yu>^-r>> J ^^^ w - ( r2 3 1XLJ * 

3=;n/>») tintf, 8-OH-rGuoi©«3»WttiK±OSft» 
C8-OH-dG©^^ii (Nffffl) j&*fc5££nS&«K ^86, 8-OH- 

±t3i^-r 5 a (hplc-1) nit um^^^^n^ 

8 -O H-d G & #SWtcK*-r * ©"^IiIiK*^**fcffi < , ja-^ia i ^ 

£#"T?#S. ±jZ!ibfc«fc-5fc, |i>-f ^ A (HPLC- 

1 ) lltiml f*©««f£#tfTV>* 8-OH-r G u o<f ©Mfc-fbW 

mmtfT~>* & vans h i^^tfc, spafcttsu mtts ^ t *jt 

|^ t>5Cl* 7 A (HPLC-1) HHTIt ISS'f * >SC 

Tte, 7Uy^HPX-72S (BioRadM) > Shodex#^A 
3fc^giJ (Bgfnmx (**) SO , MCI GEL CA08F ( = £ffcj£ (HO 
A5Jl/h >RCX-10) #$^f5:t*i?f5. 

Z. Lift Iff * b V^o 

»lmm~l. 5mmIIT*5ui:^SbVi, t fc ,^ 7J 7 A 0 F^l II 
#2. 0~4. 6 m m © ^ d" 11 , 0 2Hiti5t> *7A7-f 7f > 
1 6 fcl*l/fc*>y U >^ >S^x^^ - 2 7 ( r 2 3 3 X 
LJ > V^T 8 -OH-d G&tft ZMft*: SlbWfc 

i£*g# 7 A (HPLC-2) 1 2fcjlAt5c t&lffS. L- ^ . :fe , 31 
(D^^^^SST^fefefc, 2 3 3 XUdfrfcfc 7 0 4^9 ASItUTi^ 
*frofc. ZlO^a^Afc*, (1) 'J#?ntyF8-OH-rGu 
o©tf-^Kitt, (2) — seu#H&0 8 -OH-d G#®Hia&, (3) - 
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3tB#M«CD 8 -OH-d GfrT&mT, (4) 8-OH-d G^l<0^y> 
9 , (5) HPLC^^WffiA^fi^t)®^*^*^ J; D i¥ L < £4 

( 1 ) 2 3 3 XLtCfc Ote^*HPLC-lfcaA-r«>. 

(2) ^ ^ B# FpI (Tl)7ctt5/7^A£1f$l2-frSo 

( 3 ) 2 3 3 XL#UV«ffi»5'^;i'©^ = 

(4) lg^UVl/^;l/^®^S (t?-^«R») ^fA*#*^ 

So 

(5) KSI^M (T2) r:tt->XfAS:^l^'frfcf - 2 

(6) ^SB^ra (T3) ^> 5^T$t?.„ 

(7) mzntzftm*^* etttit-kosfc^T*. 

(8) ^H©— SB*HPLC-2taA"f S. 

*>3£Wkmm<DW. : ?%. sMiita^T, *7A^fe<t5u 

±l3UV^ffit§l 4tt, ^-f *->3£*&# A (HPLC-1) 1 1 

^tHfil^i^Dt^. ^©i^ 8-OH-rGu oO»atlSUV 
^tB2§ 1 4tt-^-t§C<hiIj;ot, JEW* 8-OH-dG^^tBB# 
W***EST?#, JE-niC&^bii-T* 7AX-f y > !f n )\> 7 1 6 £f£lfr2 
tKttiO, i^i:8-OH-d Gmt5I»*»«t5it# 
"T? il* <5 o 

~ ±lB°i£*i# 7 A (HPLC-2) 12tt, |-ft>^i*7A (HP 
LC-1) 1 l*6ft6ftfc8-OH-dGS*lTt5i»*HK*»t 

s t> © t & t> , seta* 9 AottssttsfeoT^nfi ^t^jpg^^ 

V>o TfrigtS £ L-Tfci, YMC-Pack ODS-AM (S-5jtim) (YMC&) , Shise 
ido Capcell Pac C18 MG (S-5/im) 

e> n s o 

±IS«tii«l 3tt, i£*@#^A (HPLC-2) *6#6nfc»88- 
OH-dG^iS-r^feOT^?), j£*B#^A (HPLC-2) 1 2 <D~F 

*te«w-6nTv»*. ±iB^tB§gi 3 ibxit «ftfls*«m» (ec 

D) , ^^n7h^77^-ll^gil (LCMS) 

±BB«£Mfc;9**fctB8 (ECD) CHl/Tlt 2il 
©K^«JE*a^Jl t Cck 0 , s-OH-dG^kT-^^HWcDhb^-t 5 ^ 
nsfctf), -e©tf~^#8-OH-dGT&£ ^tSiStti^. 
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£ ij&lpJIHT&S. X- K# 7 A 3 5 ©«6Vi«fe»«E (C*) 

tt, 0. 5Mlf7>^^!)A:7th-h 1 Jil/=7 : 3@g0i^T 

^±i^bj bfe«k ^ k> *mw<DnMj&m\z&%> 8 -oH-d G(D#m m 

W.\Z&n\Z, l^-f^>^^^^A (HPLC-l) 1 1 tftttt+fc^S 
tl§8-OH-dGl§SW(:!Rf b< K^^^^^tiS**!^©^:^* 
-^^m 0 £ £tf~C&2>o UVttfflgl 4l:«koT, 8-0 

H-r Gu o <JDj*ttUfc«fc*t*#, l*fc»88-OH-d G£#HjiT^ 

jim<Dmw&-?z>o (ftJBLi&m (mm) s-oH-dcts-o 

H-rGuotSt0llr*^0 1it^iI!'ftAt. ^ & > 8 -O 
H-d G(DftWmm*&:MlsT&< . EI3«, 8-OH-d Gi 8 - O H - 
r G u o tMi0)l^«O^^^->®-«^* ^ 8-OH-dG(D 
— # — £ & £ 8-OH-r Gu o<E>4fclfc?SK<£7Kt". £<£><£ 5 
fc, #Ifc$£IS ^^feft^tT^ < £ £ fc«k D > 8 -OH-d G©jE5fcfcig 

ISf5«k5i:R*t«i:t'P, ^nuc 8 -o H- d G£^W-r3Hi#£ 

1j->y7-l 7©^fcD}^ +h>7 c U>'^'f>> ? ^^^- (2 3 1 XL) 
iDilWl:8-OH-dG0^fiffl (PfrM) *iftSSnSfe*, #3* 

^:^BJ©8-OH-d G<0»§8:£«c«* MM £ & -f :t > £ p h ? 
£ , ±m V ft «fc 5 fc, 8-OH-dG©*a:5f. 8-OH-rGuo^ 

^ l <DiiIii:fe(t5ilU^friUTIi, *7Ailltt6 0-6 
5t, rtHl mm <DX 7 «Ej£*< 1 7 ~ 2 0 m 1 /minfcT* 

8-OH-d G©»®:&iafci. B»^8-OH-r 
Gu o^8-OH-d GCDftSBIH^T-^- t bTin^-T, »8i£fT'3 £ 
£j&*8f£UV>. 8 -O H- r G u o fc^fc^JO L T 35 < t , 8- 

OH-r Gu otfmMZntcWi. -t^P^C8-OH-d G*«»m$tl 
8-OH-rGuo(D»tUfit*UV^iaSl 4T ; E-^-t« 

UK: 8 -OH-d GS^tSS^S^IStSut^tS. 
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Guo£8-OH-d G<E>|*]«2p — # - tlTiP^T, ^-<^->^^ 
^D7b^77-f-ti5*l ©*tSXS£frV^ 1 ©filgTi 
5nfc 8 -OH-d G &**-r *H#&3e £ t <* 2 ©fli&I 

YMC-Pack ODS-AM (S- 5 At m) (YMCfr) Sffl^tthSSWSi 
H-d G©i^itt5i^il^f ±jjfebfc«ft^^*tB« (E 

CD) , h 7 -f -«*##T§lfi (LCMS) #£fflV>T 

MS 8 -OH-d Gi^ifeT^S. ±fe$l^#&^ 8-OH-d 

G<Dfrfe e>T, 8-OH-rGuo f SiibW»§^7^>^ * U :* 

2 7 £ Jlfii bfc!i£fif£43 fe, ^iWt 8-OH-d G©4*.Wtt« 

S^rt*ic:«tn«, SffiSftWJSfti^T-^?^ 1/ * ~> H * @jR*A < # 
£>n&. JEic, fg 1 ©*«l8t*W-5 BSfe-f * 9 A (HPL 

C-l) <D«E3Sa*ttS-C&5fc«>, i&$t?£ (A«E, BSS) , (C 

±(Dm& e> s is v^„ © 8-oH-d G©ms^fi5^«j:*x«, m 

UK: fUS 8-OH-d G^^KTf, 8-OH-d G © hf- * ttifi 43 ^ T 

8-OH-rGuolf-i'iJ3lHJ;0, it > :/;HS©#^8&ffi <D X 
UlZttJfclsT, mmiZ 8-OH-d G^tftSH^^^tS - t*»T? 

8-OH-d GX 8 -OH-rGu o « © ft Sttfc ^ X - > * # u 

-r&&o j§nt$t <a»u bso > (ceo ©«a^«s«» 
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dG 0i^, 8-OH-d G«JPW**RI«P» *tt»©«fc»«fttilteft 

A u ^© v-t7mm£<D&mz& D*w3n&i*tt + © s -oh-<i g 

^0S^©8-OH-dGltbt|(tif5. 

i^t> **«fcj;D*»wft*#WKKW"r**«. * » bj « Jin c m. 

(HJfi^ 1 ) 

i <z>i«> 

th0Sllmlf92*0X^>FJV7f a-^illcO, -2 
OtTJtttbfc. *ijgUfcg***bT^-a«t^fc«> ^©100 
ul 1 D , <3&f& ; 0 . 6 mMI5«£ 9 6ml, 7-fc h - 

HJJHml) T!2«fc#JRt^ 8-OH-dGRtf8-OH-rGuoS 
§1 Mlf iS?:J~ hU^A (pH4. 5 ) £ 6 . 7 u I 

5 #Mjg'fr#MI : £fTV»» «£©±ft&mt**4 1 t Vft. 

S!I (Bio RadiSi) (Dffife 1 2 // m , ^llmm, ^-F*7AOl^4 
cm, *#^A©^£12cm) Ciotlfitfc. E©#«/S*-> 

§l3(;it, uvttlii ( ruv-so 

2 0J > MV-m) (K)t)Rfi2 5 4 nm) £ JIH>T*fcfcB U fc. 

0 3^^-r«k5tC 8-OH-dGtt, 8 -OH-r G u o ©ftffi** 6 — 
jt©I^M^*it^T»aj$nfc. *<Dfztb. 8-OH-r G u o ©*gffi£ 
i-j'-tS^tiaO, JEW ft: 8 -OH-d G © ft ttiffitt SffiST? * > 
Jt^t 8-OH-dGSWt5I^S#5^ t*« ^IffiT?**. 

(SIsS** 2 ©|IM> 

fch©^^lmlT^22|s:(7)X^^>h ; ;W^^3--y^m«9> -2 
0«CT?**&Lfc. |^lfcl&l?!H/T^-&lilfct« ^-©10 0 
tf ttBfc&ft* (Jfflfifc ; 0 . 6 mMBK® & 9 6ml, 7 ir h - 

hijjHml) T2f 8-OH-rGuo 1 H 
C2M»St hU!)A (pH4. 5) & 6 . 7 it 1 jlDA, pH£7£ATtel 

vtco zn*z<8t&vrc'&, isoooiEife, 5 fefr<^ 

* >3tWk& DTb^^'f -K: J; 5«f84> 
Ift-f * 7 A VJT, k I* ©Rtttt 2 ©«f«&frV>, 8-0 

H-d GS^ttSI^ (34~41#) fc*3, 0. 3mMffi!t 

tt, 2%7t h-h'J ;i/ftf»?£ CA?S) *7AfiS»6 5t, 
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g|Ittl7Ml/mini:Ufc. H © # * - > *H 4 KwT. 

&S, ±|B»-f ^">^m* 7 A«, 75**;^HPX"72S*7A 
(Bio Rad®!) (300X7. 8mm, *fc& 1 2 u m,_ 8 % , su 

lfateS) (DlzmM 1 mm<£># 5> A (jJ-F*7A©l^4 cm, 

^A©;R£ 1 2 c m) fcfir«>J&>*.Tfts»Ufc*>©T?**. £ , - 
©#$£/^->te, UV^tBgg ( ruv- 8 0 2 OJ , *v-«) (® 
^£|fi2 5 4 nm) ^ffl^Tttilbfe. 

D7h^77^-CJ:01lfc8-OH-dG^lt5 
(34-41^) 1 1 9 M 1 &S»WK:a!ffi^ D7h^77^f-t 
aALfeo fc*5, Iffi^7Atbt« Shiseido Capcell Pak C18 M 
G(S-5Mm) (250X4. 6mm) £ V* , 1 0raM'J>liiI 
(pH6. 7 ; JltlteO. 1MU>»««« (pH6. 7) ^tRlTi 
®i bfcfeO-C^ D , pHtt#'J>S&5) > 5%MeOH||* (B«t) 
£JB^, *7ASitt40t, 0. Sml/mintbfeo^cD^ 

( r ES A Coulochem 1 1 J , e s a tt) (IE: 3 5 0 m 

V;^^>^;H, 150mV;ft>^ 2, 3 0 0mV)£J3^T$t 

m h> o 

(g:ffiM 3 ) 

<]£.-< Or >3tm? o7h^57>f — 

k 2 (ZMi; © # IWJ £ 12 6 Hit. t hRttA 2 £ 2 0 u 1 

lAtfc #^AMCI GEL CA08FC7 Aim) ; 1 • 5 

mm, (# - F# 5> A) 5cm, (2^*5>A) 15cm;fiS« 6 

5X:;ffi.m. 36uLl/tt;mmm. 0. 3mMi«, 2%T-feh~hU 
;P (A«) T&D, UV$ttB§g ( TUV-8020J , IV-fi) (®:7t&*254 
nm) £JBV>TtfcfcHLfc. 
(fttttil 4) 

H'f t>^i7D7 h^7 7^f-(cJ;Df fc8-OH-dG&tft^ 
M^S^ffi^ n?h^77^-t<k £ t>#t LfcttiOM £EI 7 t'^t. J* 
43, fffi*7AtlT, YMC-Pack ODS-AM ( S - 5 n m) (2 5 0X4. 
6mm) &JB lOmM'J >K««ftt ( P H 7 . 2 ; d n 0 . 1 M 
•J (PH7. 2) £^IRbTSS$Slbfc 0 , PH«#'> 

£fc*) , 5 %M e OH^SI^ ( B £ ffi V> > # 5> A^««4 Ot, 
M0 . 9ml/min£bfc. fc*5» £ ©#8ftA* - >«, *^t# 
&m§§ ( TESA 

Coulochem II J , e s aft) («£E : ^-HtJP3 5 OmV ; ^ * ^ 
*;H, 15 0mV;ft>^JV 2, 3 0 0 m V ) £ ffl V> ffi b . 

H 5 RtfH 7 Srtife.fcS ±Jfitfc*ftfc±ntf, 8 - 

OH-d G©e-*ft3fifcW:**Stt# , fc< - 8-OH-d G©$l^©ffS 
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&mm 5 ) 

ot-euKfeUfc. I^lfel^iilT^-^ttlfcf, ^©100 
M^ID, Mtti« (S&Jfc ; 0 . 6 mM«£ 9 6 m 1 , T h - 
h iJJHm 1 ) T2 <gt#fRL, 8-OH-rGuol 2wginifc. 35 
2 Mg^m^- h U !) A ( p H 4 . 5 ) * 6 . 7 m liD^., pH£ 7 £AT^C 
£#fc 0 ^43, o. 3mMgEK, 2X7th-b'J;Hli* (A$0 * 
ffl V> , 3t)7AIHtt6 5t;, llttl 7tf l/mi ntlf:. * > ± 
IBBK ^>3^m* 7 A«, 75*y^HPX-72S*7A (Bio Ra 
dSS) ( 3 0 0 X 7. 8 mm, 1 2jum, ^HS8%, sulfated) 

0**IJSrtSlmmO*7A (^f-H^7AOfi^5 cm, ^^j^A 
0S^15cm) lcfS«>^itTf^»bfe'b©T?»S. 

±IB»-r =*" D7h^77>f-l:iOftfc8-OH-dGS$l 

|8HSt. ll*7itl/T, YMC-Pack ODS-AM ( S -5 U 

m) ( 3 0 0 X 4. 6 mm) 1 0 m M U ( p H 7 . 

2 ; ZinfcfcO. 1MU>«««« (PH7. 2) ^t^bTlStfc^© 
T?&9, pHtt#il>Sfe5) , 5%MeOHilI ( B *80 €r ffl V> , # 
^Afi^l^Ot:, SSEaSO. 9m 1 /m i n£Lfc„ fc*3, iL^^ltA 3 

>fct, «^Mb¥*fcfcHS ( TESA Coulochem 1 1 J , e s a %b) (ft 
BE : ^J - H"fe^3 5 OmV ; ^ > * )V 1 , 1 5 OmV; f t>^^2, 

3 0 OmV)£/B^TtefcHb&. 

(^1^6) _ N , 

75/ hS©H<t>Xtti'D , 7h^77/f- (MCI, 7 nm%L=f-) \Z 
«fc 0 »fc 8 -OH-d GS^^-rSH^Srffiffl^ D7 h ^7 7 D 
«f U « 0IJ £ HI 9 C^t. fffi*7Atlt, Shiseido Capce 
ll Pak CI 8 MG (S-5 m) (250X 4. 6 mm) ^ffl^, 1 OmM>J>t 
mWM (pH6. 0 ; dtlteO. 1MU >tiit (PH6. 0) £#fR 

»5Al«tt, 46t, ffi.mo. 75ml/#<hb/i. ft *5 , £<£#!lt 
/^_>te, fi|£Mt;¥*fcfflS& (ES A Coulochem II, ESAft) («JE : # 
-FtJH00mV;ft>^M, 2 8 OmV; f t>^^2, 350 
mV) ^ffl^T^ltibfc, 

g] 8 RtfEl 9 ^ 6 BJ £> "5 7 7 h©mtt**3K:*3HT'b, 

8 -OH-d G©«IJ£j&*W1IBT&o &. 
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H-dG, 8-OH-r Gu o*Olft»il^ = >^ 1/ * ~> E 

*fc, ft\Z 8 -OH-d G<Z>tt»K::i3V>T», ^86. ft*** 8 -O H- r 
Guo£8-OH-d G(DI*]|«2P^-#- b T *0 3 Z. t \Z «k D , IE 
lft8-OH-d G©»ffil^M*«*Ban?*, l^t 8-OH-dG^tf T 

>£1&*^A (HPLC-1) ©»Ej£*<IR*T?&*fc«>* (A 

±l3*8*fttJ:oT#6nfc»88-OH-dG, X« 8-OH-r Gu 

K#IB<, B^tt^lt^. *»«©8-OH-dGO»«fgtfcJ:ft^ 
|^<^>^M*^A (HPLC-1) fc#*n^> 8 -OH-d 
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\%v~r-y?.zv**s v<Dmm3j&T°$>-ox. tt»«ffc**n*»fc« 

<f7J*s> (8-OH-dG) H££#fK£T*W#JIU IE*©® 

3. Wtl:t*n5 8-tHD^>ft^'>^7;'» (8-OH-d 
G) CtWStloT, ^a£>, .ttttfc 8-kFo*i/^7/->> ( U 
sSS^U-^F) (8-OH-rGuo) * 8 - O H - d G © 1*3 SB«*P T - 

4 'ttfffl:tStl58-tPD + *>ft+'>^7;'» (8-OH-d 
G) ©»«^fet?&oT, tt»fc8-tFD + ->^7;'» <U 

#3* F) (8-OH-rGuo) £ An T > 3: & -T > 

XSTttSn^ 8-OH-d G£«£f1"SlIi#£5£*Bi 7 D ^ 

OH-d G 

tFD^->m'>^7;->> (8-OH-dG) ©*&8I:£85. 

8. 1**3)13, 4X«6fB«fe^^®i^^^^^^^^^^^^ 8 - t h * 
D^yft^^7;y> (8-OH-dG) £ Mil 5tT 5 N ^X © £ ft 
SJl.h^if «!:ti)8-OH-clG(Di^^S. 

9. iietl8-kHD^'>ft*'>^77^> (8-OH-dG) ON 
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(1) iJ#^^Vt'>F8-OH-rGuoOt:-^Bi' 

(2) — femfflWiO 8 -OH-d GfrWmPfc* 

(3) -t^f B 1tO8-0H-dG^HH7« 

(4) jtl:, 8-OH-dG^B©5+i/>^> 

O H-d G<D^!l^^^o 

10. B-kHO + '/W^y-^ (8-OH-dG) <D*it®[&£ 

A (HPLC-1) t, 

8-kFn^^^7/y> (U^^^U^^H) (8-OH-rGu 
o) <D^ffite«£S2air&U V^fcaggi, -f * > 3£ i& # A (H £L 

C-l ) *6*6nft 8 -OH-d G**#-rsiii#*3e 

(HPLC-2) t, i^ffi^^A (HPLC-2) ^6*6nfc* 

-OH-d G&w£-r**ffi» zt*!mwLt?z>frffim 

tt. 

11. Kft>t'USn58-kHn^5'W'>^7;*» (8-OH- 
^fe^ilSf *KUnAT*Vifc^-*— (8-OH-rGuo) ©tf-^ v;^ 

:J-;U*UVfcffi»«fc DStt, -jfeB#|B«© 8-OH-d G»W«PfclJ->^7 

#v>t> #e>n^8-oH-d G^ia&»— 7A^axtsfc 

56© v^JI/Srffi^ * 9 A^6»mr**lftai*K (8-OH-d 

g) £Ht§s • [fijiR-r 
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